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The Problems ofRepair after Pharyngolaryngectomy After pharyngolaryngectomy it would be ideal if both the pharynx and larynx could be replaced effectively and immediately. Unfortunately at the present time, it is impossible to replace the larynx after it has been excised and accordingly the patient has to be left with a permanent tracheostomy and loses the ability to breathe through the nose or mouth and to speak normally: this is an inevitable sequel of the operation today. The aim of this paper is to discuss the problems of replacing the pharynx in such a way that any further disability is reduced to a minimum.
There will be no attempt to discuss repair of the pharynx by using mucosa from the posterior pharyngeal wall or pyriform fossa or from the anterior half of the larynx. These procedures and also radiotherapy may well have a place in the management of some patients with hypopharyngeal carcinoma but are beyond the scope of this paper, which will deal only with the problem of replacement ofthe pharyngo-asophageal segment after removal of the whole of the larynx and hypopharynx.
All operations must be based on the problems and needs of individual patients; before discussing the various procedures which can be used in replacing the hypopharynx and upper cesophagus, something must be said about the problems of the patients who undergo the operation of pharyngolaryngectomy.
In a disease such as carcinoma it is impossible to generalize without becoming aware of the exceptions which occur. Most patients having a pharyngolaryngectomy have a good voice before operation; many, indeed, have a perfectly normal voice: however, they are likely to have had dysphagia for some months and a few wili have had dysphagia for several years because in them a carcinoma has supervened on a sideropenic condition. Prolonged dysphagia is a depressing experience and a number of patients become somewhat demoralized as a result. At operation the larynx is also removed and this is a further severe blow to the patient for it is more disturbing to have to lose a structure which is functioning well than one which is already manifestly diseased.
If, at the time of excision, it is possible to replace the pharynx in such a way that the ability to swallow is not only retained but actually improved and brought back to normal, that is a positive gain for the patient to be offset against the loss of the larynx. On the other hand, if the pharynx is not replaced at that operation and the last vestige of swallowing is abolished as well as the voice, then the patient is in a much worse condition after the operation than before it and remains worse off until such time as the pharynx is repaired, unless, of course, the resection has succeeded in eradicating the disease completely. Unfortunately statistics show that, however radical the excision may be, there is a high chance of the tumour recurring and causing the death of the patient. If this death should occur before the pharynx has been effectively replaced then the operation must be regarded as a complete failure, for it has only added to the patient's disabilities without achieving any useful purpose.
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In order to be able to assess the chances of patients dying before the pharynx has been repaired it is necessary to know in some detail the survival period of patients after operation. Because these operations are undertaken for malignant disease, it is customary to mention five-year survival figures ,and often these are-the only ones which are quoted. ffowever, some publications give greater detail and Fig 1 shows show opera tions were Wt it is n a cur mortality from recurrence of the neoplasm in the first year it seems essential that everything possible should be done to minimize the disabilities inflicted on the patients by replacing the pharynx as soon as it can reasonably be accomplished.
The basic requiremrents of pharyngeal repair can be summarized by saying that the ideal procedure should be: (1) Safe. (2) Immediate. (3) Permanent (i.e. free from fistula formation or stenosis). (4) Suitable for irradiated patients.
Other features might be included in the list but it is considered that any operation which fulfilled all these requirements could be classed as a good operation and that the less a repair procedure satisfies these criteria the more it falls short of the ideal.
Some of the various methods which can be used for repair will now be considered and an attempt made to evaluate their advantages and disadvantages.
Attached Skin So much has been written and spoken on the use°0 1 2 3 4 5 of skin flaps and pedicles that there is little left to say except to quote from the literature. In 1961 YEARS AFTER OPERATION Lewis described his technique of repair in 10 Survival after pharyngolaryngectomy. Graph patients. The shortest stay in hospital was eight on five series of patients, totalling 122, reported weeks and the longest twelve weeks. There was no literature. (For explanation, see text)
operative mortality and no fistula formation.
Stenosis was troublesome in one patient. Lewis I on data contained in five separate series, stressed that this technique was applicable only to Ling 122 operations, reported in the literature patients who had not been irradiated. Den 1957 and 1964. The continuous line s the number of patients still alive at the end When radiotherapy has been used previously, Lch of the first five years after operation the repair by means of skin pedicles is much more ssed as a percentage of those undergoing difficult and requires a much longer time for comtion. deaths from all causes have been in-pletion. In 1963 Ellis wrote that (after radio-4 in the calculations because this paper is therapy) 'these operations take months, often a erned with repair and, if a patient dies with year or more,...' Raven (1958) went even further harynx unrepaired without having eaten one and stated that multiple stages over a long period thful of food or attempte4 to say one word of time are required before the patient is able to ..the excision, it makes no difference to the swallow perfectly and that he had taken up to nt or his relatives whether his death is two years to complete these operations.
tly connected with his neoplasm or not. Of 122 patients undergoing pharyngolaryngec-Repair by means of skin flaps or pedicles can only 44 % were still alive at the -end of one now be examined under the headings used pre-34 % at two years. The interrupted line viously and assessed to see how closely this rs the figures when the operative and post-method approaches the ideal. tive deaths are excluded from the calcula-Of those who survive the operation 50% (1) Safety:-This-type of repair is probably as safe still alive at one year; 38 % at two years. as any but statistical-evidence is difficult to obtain becaus §e¢f the, comparatively small numbers rehen any pharyngolaryngectomy is performed ported in itdividual series. This is well exemplified iaturally hoped that the operation will effect by Ravens-figures. In 1953 he reported 23 opera-*e. However, in view of the univei ;lally high tions with no operative mortality. Four years later I I in 1958 he added a further 14 operations with 3 operative deaths, making, in all, 3 deaths in 37 operations. Dunlop (1961) had 4 deaths in 33 operations. Mustard (1960) reported 5 deaths in 29 operations. Added together, these figures give a total of 12 deaths in 99 operations.
(2) Immediacy: Repair is never immediate with this procedure. A delay of a few weeks may not seem serious but, if it extends to three months, it will amount to one-third of the survival time of one-third of the patients, which cannot be completely ignored. If one year is required before the patient can swallow, then the operation fails in 50%; if two years are needed the failure rate is over 60 %.
(3) Permanence: Even in patients who have not been irradiated stenosis can occur when skin flaps are used for repair. Also, swallowing tends to be affected early if there is a local recurrence of the neoplasm and such recurrence develops in the majority of patients.
(4) Suitability for irradiated patients: Delay is likely to be considerable before repair of the pharynx is complete in patients who have been irradiated and in a high proportion of patients the operation is a complete failure. It is therefore considered that this type of repair is unsuitable for patients who have received a course of radiotherapy.
Free Skin
In an attempt to overcome the delay occasioned by the use of skin flaps and pedicles, free grafts of split-skin wrapped around a mould were introduced; unfortunately they have not lived up to expectations. In 1963 Montgomery wrote: 'The use of split thickness skin grafts to repair the cervical cesophagus has been abandoned by most surgeons because of the frequency of fistula formation and of stenosis. The use of split thickness skin grafting in previously irradiated tissue has been found to be completely unsatisfactory.' Macbeth (1963) stated that primary grafting by means of split-skin placed around a large plastic tube led in the majority of cases to stenosis requiring repeated dilatation by bougies.
On analysis, this type of repair by split-skin does not seem to fulfil any of the criteria laid down forthe ideal operation. It does not appear to be particularly safe: Dargent (1961) reported 15 post-operative deaths in 44 operations in which this technique was used. Although it is designed to give immediate repair the development of fitu-li in over 50% of 'patien-ts -means that this objective is not achieved in, the majority of operations. It is seldom permanent becae stenosis is very liable to occur and it is certainly not suitable for irradiated patients.
Thoracic andAbdominal Viscera Below the pharynx there are some 20-30 feet of alimentary canal and, with the understandable exception of the rectum and anal canal, all parts of it have been used in one way or another to replace the pharynx after excision. They are listed in Table 1 . It is surprising that it took so long to utilize these structures for pharyngeal replacement in view of the fact that it was in 1906 that Roux, of Lausanne, first fashioned a loop of jejunum for replacement of the thoracic oesophagus (Roux 1907 ) and that in 1911 both Kelling and Vulliet constructed an a'rtificial cesophagus from the colon.
Since the time of Roux the oesophagus has been replaced on thousands of occasions for cicatricial stenosis and also for carcinoma of the cesophagus and a vast experience of these techniques has been acquired. Caustic burns of the cesophagus are not very common in this country but they are frequent elsewhere and individual surgeons have reported series of several hundred patients in whom they have replaced the cesophagus by transposition of abdominal viscera. Such experience is of extreme value but replacement of the pharynx for carcinoma is not quite the same as replacement of the cesophagus for a benign cicatricial stenosis and some points of difference need to be stressed:
(1) In cicatricial stenosis only the thoracic cesophagus may be involved and the abdominal viscus can be anastomosed to the cervical oesophagus. A viscus which will reach the lower part of -the neck satisfactorily will not necessarily reach the upper neck.
(2) Many of the patients having a replacement for cicatricial stenosis are in a younger age group than most patients with a carcinoma of the pharynx.
(3) Only a very small proportion of patients with a cicatricial stenosis require a tracheostomy whereas it is a necessary accompaniment of every pharyngolaryngectomy.
(4) In replacement for cicatricial stenosis the cesophagus is by-passed and not excised and accordingly in these patients the posterior mediastinum is not available for the transference of an abdominal viscus to the neck.
Nevertheless, in considering replacement surgery for carcinoma of the pharynx we can profit considerably from the enormous experience of surgeons who have transposed abdominal viscera to some part of the neck on many occasions.
The viscera which have been used to replace the pharynx will now be considered in anatomical order.
(Esophagus In 1952 Wooler reported that in one patient he had mobilized the cesophagus as far as the aortic arch and then moved it up for anastomosis to the pharynx. In 1955 Jack described a patient in whom he had mobilized the stomach and moved it up into the chest to the level of the aortic arch and then mobilized the cesophagus to anastomose it to the pharynx.
These two operations were successful. However, it seems unlikely that such procedures would always succeed. The cesophagus does not have a good blood supply and it is segmental in origin. Accordingly, mobilizaton is unlikely to leave a viable cesophagus. Yeoh & Cohen (1958) have investigated the blood supply of the cesophagus and their studies indicate that after mobilization of the stomach only the lower 6 cm of the cesophagus remains viable. Goligher & Robin (1954) said that in their opinion, after mobilization of the stomach, the viable portion of the cesophagus did not extend any higher than the fundus of the stomach. Le Quesne & Ranger (1965) agree with that opinion because, in the patients whom they have repaired by mobilization of the stomach, they have studied the cesophagus carefully and have found a marked colour change 5-7 5 cm above the cardia which seems to indicate the limit of viability. This portion of the cesophagus does not extend higher than the fundus of the stomach and it seems unwise to use the cesophagus rather than the stomach which is a much better viscus to anastomose to the pharynx.
Stomach
The stomach has an excellent wall for suturing to the pharynx and there is no doubt that it can be mobilized successfully for transference to a position high in the neck for anastomosis to the oropharynx. In 1960 Ong & Lee reported using the stomach for repair in 3 patients and in 1964 Ong reported a further two operations of this type. Le Quesne & Ranger (1965) report a series of 10 patients in whom the pharynx has been replaced by the mobilized stomach.
In 1951 Gavrilieu fashioned a tube of the greater curvature of the stomach which he divided at the pyloric end but left attached at the fundus and then transposed the distal end to the neck for anastomosis to the pharynx. In 1955 Heimlich & Winfield independently described a similar procedure and this method has also been used successfully by Hawk (1961) . However, in this method there is an extremely long suture line, almost 60 cm long, which might leak, even if the blood supply was adequate. When Ong used this procedure he had three fistulwe in two patients because one patient developed a fistula at the pharyngeal anastomosis and also another where the tube was attached at the fundus of the stomach. Hiebert & Cummings (1961) used a revascularized segment of the gastric antrum as a free graft to effect repair of the pharynx. Jejunum In 1959 Allison described a patient with carcinoma of the postcricoid region who had a pharyngolaryngectomy, in whom he fashioned a jejunal loop which was moved up into the neck for anastomosis to the oropharynx. This was successful. However, loops of jejunum have been used for many years for replacement of the thoracic oesophagus and they have been known to break down and give trouble even when transposed merely into the thorax. Petrov (1959) of the Sklifosovsky Institute in Moscow has transposed the jejunum to the neck in well over 300 patients and has a very considerable experience of this procedure. In his opinion, if the jejunum needs to be transposed high in the neck for anastomosis to the pharynx, it is necessary to bridge the gap from the lower neck to the pharynx by a tube of skin; he has also said that the blood supply of the jejunum is never as good as that of the colon and that, whereas he has had pulsation in the distal segment of the colon after moving it up into the neck, he has never seen pulsation in the distal part of the jejunum. Although Allison had a successful result it seems unlikely that this procedure would give universal satisfaction and stomach or colon is to be preferred if either is available.
In 1959 Seidenberg and his colleagues reported using a revascularized segment of jejunum for pharyngeal repair in one patient and in 1961 Roberts & Douglass reported the successful use of this method in two patients.
Colon
In 1954 Goligher & Robin reported the replacement of the pharyngo-cesophageal segment by using the left 'colon. This was a tremendous stimulus to many surgeons and since then the right and left portions of the colon have been employed by several surgeons, although only a small proportion of these cases have yet been recorded in the literature. Nakayama et al. (1962) have used revascularized segments of colon in preference to jejunum.
Discussion
Because of the comparatively small number of reports of replacement of the pharynx by thoracic or abdominal viscera it is not possible to decide at the present time the most suitable viscus to use. In addition there are a number of details of technique which need further study. However, enough has already been done to make it clear that replacement of the pharynx by some abdominal viscus is a procedure which can reasonably be used. Such methods have a good chance of success and can provide immediate replacement of the pharynx with rapid restoration of normal swallowing in a way that has never been satisfactorily achieved by any form of skin repair. Also visceral replacement does not seem to be liable to subsequent stenosis or to obstruction by a local recurrence of the neoplasm.
Unfortunately such methods of visceral replacement do carry an increased risk compared to repair by skin and it must always be a matter of judgment in any individual patient whether the considerable benefits of immediate, visceral replacement outweigh the greater safety when skin is used for repair. As yet statistics are not available 'in sufficient quantity to compare the operative mortality of different types of visceral replacement with one another or with that of skin repair.
Of the procedures at present in use the techniques which seem to be best are revascularized free grafts of jejunum or colon, or the transference of stomach or colon on a mesentery to the neck. The free -segments are suitable only when enough cesophagus can be retained to allow easy suture in the lower part of the neck and are therefore not applicable in a number of patients.
Evidence so far available does not allow an easy comparison to be made between the use of the stomach and colon and in some patients anatomical abnormalities may prevent one or other of these structures from being used. The experience of Ong & Lee and of Le Quesne & Ranger suggests that it is generally possible to use the stomach and that complications are not frequent with this type of replacement. When stomach is used there is no anastomosis in the abdomen and this seems to be a distinct advantage because some complications with colonic repair have occurred at these sites and not in the neck.
Professor L P Le Quesne (Middlesex Hospital, London) Pharyngeal Repair by Immediate Pharyngogastric Anastomosis [Abstract]
The purpose of this communication is to describe one method ofrepair after pharyngolaryngectomy. The operation of pharyngolaryngectomy with immediate pharyngogastric anastomosis mvolves four distinct stages: (1) Mobilization of the stomach and duodenum with division of all th;e gastric vessels save for the right gastro-epiploic and right gastric. (2) Pharyngolaryngectomy with or without simultaneous block dissection: of the neck on one or both sides. (3) Freeing of the cesophagus, with transposition of the stomich
